Mechanisms underlying endothelium-independent relaxation by acetylcholine in canine retinal and cerebral arteries.
Canine retinal central arterial strips responded to acetylcholine with a relaxation that was endothelium-independent. Indomethacin and atropine abolished the relaxation at low doses (10(-7) to 10(-6) M) and moderately attenuated the response to high concentrations (10(-5) and 10(-4) M). The residual relaxation at 10(-5) and 10(-4) M in indomethacin-treated strips were abolished by NG-nitro-L-arginine, hexamethonium, oxyhemoglobin and methylene blue, and the NG-nitro-L-arginine-induced inhibition was reversed by L-arginine. Cerebral arterial strips with endothelium responded to acetylcholine with a transient relaxation followed by a contraction, whereas only a relaxation was induced when endothelium was denuded. The relaxations at low and high doses were modified by atropine, indomethacin, hexamethonium and NG-nitro-L-arginine quite similarly to those seen in retinal arteries. Histochemical study demonstrated the presence of perivascular nerves containing NADPH diaphorase in whole mount preparations of the retinal artery. It is concluded that acetylcholine-induced retinal arterial relaxations, independent of endothelium, are mediated possibly by prostaglandin I2 in activation of muscarinic receptors and by nitric oxide derived from perivascular nerves in response to nicotinic receptor stimulation. On the other hand, vasoconstrictor prostanoids appear to be liberated from the endothelium by muscarinic receptor stimulation in cerebral arteries, and mechanisms underlying the relaxation are similar to those seen in retinal arteries.